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(54) DETECTING DEVICE FOR NEAR-WAFER PARTICULATE IN SEMICONDUCTOR DEVICE 
MANUFACTURING EQUIPMENT ^ x J r „ JU 

(57)Abstract: ' ' 

PROBLEM TO BE SOLVED: To detect with rejiability, 
presence of particulat es near a wafe r by scattering of 
l aser bea m in semiconductor manufacturing so as to 
provide information for d etermining time to carrv out 
cleansing work of manufacturing equipment. 
SOLUTION: A measurement volume 115 immediately 
near a wafer 105 is scanned by a laser beam 130 while a 
semiconductor device manufacturing process is in 
progress. Real-time counting of particula tes is carried 
out by this scanning without constituting a hindrance to 
the said process in progress. Detected light c an be 
turned i nto forward scattered ligh t, sideward scattere d 
light, or jearward s c attered lig ht according to availability 
of access^ to a jigh Fdetecting part 15 0 of this sensor. 
Everytime a particulate is scanned, i ntensi ty of 
sca ttered light becomes shaped like a pulse . Because 
scanni ng velocity is larger than moving ^velocity of 
particulates, the particulates are each scanned several 
times while they are floating in the measurement volume. 




A s eries -of pulses generated as to one parti culate are analyz ed. 
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0fflk>XTM»Jfc-r*. 

[0 0 2 1] £ft5k>Xl 5 l*3cfctfl 5 2 ©rata 
#«7YM15 3*«EibT»!), £Sk'-M3 0 

3fc**6ir»6"r. j£2Efcf-Al 3 0©ftiftfi48 8n 
m<Dmi&&\~Z\t7 ■< )\>? 1 5 3tt^jtf*X^-f 
(D4 8 8BP5I^7-fJI/^l?MU 48 8rim± 
3nm©«HO«fiO«*Ell:-rs. «SftI^;hW£ 
^m&te7 J )U& 1 5 3 nm£U:l:^< 
??J^4i£ 7 nmmt<t5i:, 0rM&fifc 
*»t« A»3t©» 5 0 % *TaHM*«Mirr*. 

[0 0 2 2] HP 1 5 4»J|ft#fl|l 1 5©*#$£fW 
JPfS. 30Mm*P§n 1 5 4ttfi3mmS07-U? h 

[0 0 2 3] &$*h-*Xtt8?R5 6 00US3fc«? 

-^©ft^&ffi^a^gi 7 o tii&ts. z.<D$mM . 

Sgfil 7 bdfilMHzHl^l OOHzfiTF© . 
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fc. fireglass 1 7 ott*a**s*fri£u 7*d> 
fl^©»TSttfc*a3tttam*©/'<;i'X©.fc:-^ffi. 

*f £3 > fcf 1.-9 1 8 0 l3^$S-r-5. 3 > ta-^ 1 8 
OttI BM5&©4 8 6Pi±©3>tfa-^TW§ 

*u e^isn 7 o*s©tt«£#tfbaj£#iii 
1 5ft©»&7©&g, fiH*5^ytjia^^-r-53> 

[0 0 2 4] Hl®£fcKI9lC*<r>Ttt. #MHJS§12 0 

*cfc^tb3gi 5 o^s^i i o<Dftmz%mzwo 

ttmc3L®7V-k\ l il:MLT*§. ftiifflSgl 

2 OfcitfMUJSIl 5 O^SWcBSgLTBBBSnT^ 

5©-c, &tHs§i 5 ora«#*ii i sprzmr&um 
aL.fc***3t"r*. mi son ju^flii 1 5 
*» 6 ©{sswiaaft * ttw^fta^^^w-r 5 * 5 

&&1 1 0©±fE^©ftgtCi£fcbi§l 2 OtttfSILT 
H 0 ft tt£ jitUSSl 2 0-^>&fc 
0-^^±©^mS 1 5 0 *»»tT*j«m-88*ff 5 Z.t 

[0 0 2 5] 02ttt>'5- Q©gJjtgB2 0 0£*U 
£©gfiK:£^Ttefti2ltH8§ 1 2 OOififtClSDftWc 

&m§gi 5 0T«jg#«2 1 5j&*s©M3&tta3fe (&a 

#£J5° 75510° ) fcttwrs. SJigSB2 0 0©fig 
^S^©5-fe0 1 ^#KbT±fC^fcfc©<J;|g— ©*> 

[0 0 2 6] §3iggB2 0 OirSiggBl 0 0£©±fc 
ffiilj«»4Rl6^1 1 0©rtg|5HSIt^2 7 O&feMLfz 
ZfZ&Z,, 2 7 0 fcfr&ffl§§ 1 5 0 ©i^ftHfl 

{C*«>a^^2 1 5KfittT££ti-A££#*£-tJ- 
S. • k>X 1 2 4fccfctf 1 5 L.O*jAJEBI*H 1 ©$J£ 
#1*1 1 5£«gfc-5ftB©02©aiJ£#:|S2 1 5£iR 
©<5<fc'5K:fSffil<T£>'K Mttigil 5 0 ^©Ttfa^fiH 

^Si2 1 5*a?>j;'5fc0i tumt£ZM8n?mott 
[0027] m2\zmLfc^m^.<Dmmt, sttbr 

#fc^4t-A 2 3 0 i©^T]tt^W/h$V^S^fiK-r 
»a^2 3 5£&tB3§l 5 0T*7t1-^C<hTJ&-5. ^ 

a^©/h* ir»ffl*«a*tt«*«a*«fc o bmntrng 

0. 2 nmMl 0 nm©a^^-3^T«W^ffi:a3t 
©3fi&©& p «*«*«a3tt©3iflE«fc 0 1> 1 Hj£U*£ ^ 
e-A^>72 4 0«. -f-tl^ffl^S*^ 

tt*«a*©^fcbfc*«oTS«*«jeu, @i©f 
-a^>7i 4 o tmv&wzmfftnm&m&zun- 

a?t^ffl^T^5©Tf-Ay>7tt>FSt^-5^ ; b 
[0 0 2 8] ^ttiggl 5 8««^$nfc^3Eh*-A© 



fiDttttW/hs^ffjjmsDcris^iiot)*. m&#m2 
i 5 -?■©$&?£;£££- a 

1 3 otwp.sjcffiStfumc.fcoT^WftlilWDCj&fl- 
JBUw-ac/'WXtffgSi-fS. flHHQSSBi 7 ort 

7 -f ft* © 7 -y n vmnft e> d 

[0 0 2 9] 03, 04*3«tyt0 5tt^|iJS§l 5 8*> 

t><D7i-uytsn&m$LVTmt>ntz&mm*% 3 o o. 

. 4 o o&j;tf5 o o fc-tti-en^-r . M*t3 0 0, 4 0 

0:fc<fctf 5 0 OttSig^D-feX^jiff'i'T^^S^rt 
©it&O. 8 nm©«&?fc£Stg#«aft©#«i£jK 
■f. £©0. 8 nm©!^^^©/^^©^^^ 
TWfS^ft&WH: (SNR) tt*>&Di*V». :©SNR 

t> & n j; o /jn s k -o to x «/jn $ to m t tz 

•5. KJ££rt©7nirX«ftl^;i/T©$tl^i3J; 

[0030] a&ttgi i 5^e.omsL^«^actf-A 

—A 13 0 ® jtSauS»a*.OlKtt?oauK J: 0 fc-fo 

-r*jBnmc*c!)«it^»«3Hf- a 1 3 o c «fcoT 2 in 
;u*«a&tta**©*Hi&*. @3©f^ 3oo» 

■vt;p^ai*ol*»*Mb&^«a**ji«-»«*^6» 

[0 0 3.1] /t;PXffiSm<Di«mMIRdtj£3iEftHIBI|L^ 

0— tSk'-Al 3 0^f©a 
&?©{&!«> £ fttf 0 ©jtSEKIffcjf LfCI;S5iT* 

©#^vt;PX*f££-f£. @ 4 l l 5©.-# 

©«l*fcJt*WSijSv»«ia[^i;'p^»T*4l/fcfll^4 o o 

£^-f. wswajt^ 1 1 5<D$ l b\z$>2,m£\*A 

)VX<Dfflm\*mV<l3.Z>. Lfztf-oX. Ttt&SftBtoV 
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[0 0 3 2] ±IE/'W;*©&*te;fe3£fc:-A 13 0©f 

a3t©3^*j:tfi^^o*a»ttic»^r<ojft».*^r-r 

S. ±l2^i5g^J-C«^2H-A 1 3 0 ©#r®3£S#:fi« 
tf^X^T-fcO. Lfc^oT&IS^tCcfc-5f[a^ 

#0a*t># 1 1 5 

O V>T ©— g ©/WT, © tf— > m h M- A #r ffirt ©3£& 
©tf^Xftftfrft?. 03-eHffl^©/t;PX©^^X^ 
*^«^^^"tC«I^Wii±©ffiaB«^+^T*-5^, 
mm 0 0©tf©/W7.©tf-^<ifr^^X^*3 1 0 
#-&Srf -5 £ t tS tlX to 2> . 

[0033] mn&mmwi 7 o\t^/v^x^mmv, 
&/visz\z-otoxMm¥-2m*m£u* &/w7.<dk 

^Aaa^Ki 7 o©-0j©:/ny£0£^-r. fg^g 

^■17 0 rt©##J§§ 6 3 0 ©#JgiJHttW:®*f ##r©£ 
'«tlC3tttttUSl 5 8*^©7^-Di/ffi^0#^$|^^ 
l^;MiU:©<lK:tS5£UT&-5>. #gij§§6 3 0«7±P 
^ M^A*^ Bin* U-^I/^M^fc t Z/VIX t V 

x&m-rzwov- x-cfe-s, ^sim6 3 

o«, ±KA;^*ttwr*t v 3>tTi-^'f>^7 

X-X6 7 0, t!-^^Wig6 4 0*5cty:*^W||a 

0g§6 2 o^©ffi^$^±-rs. 3>trjL-^^>^7 

x-7. 6 7 0 ttft/W*©iftar£R:3>K;x— ^ 1 8 

0 \zm&^mn^m<o , n>ta-^ 1 8 oia^-netd 

^©^-^^/^X^^NfFBlirLT^-r-S. -"3©ffS[ 

a*^T^tij$n^ 1 ©t:-? (r^-rsfflii*©^ 

X^-hTS. £r£ftfcf-^M©&tH©gr£K: •?•©:? 
Py^^e.^fFfl^*.®SnT3>tfjL-^ 1 8 otce 

s$n-5. mn&w&mi 7 o^e>n>tfo.-^ 1 8 0 

'v©tiJ&*&v'7 1 xA rt©ffi©x-^«ia «fc 0 
[0 0 3 4] ±IB/t;PX©#^rlc:oiiT> ft^®a^H 
±^F©^lEt*-Al 3 0©ftt©|6]^*^1-^^3> 

tfo.-^ 1 8 0 /vmmmv-irm&Mfe 
©Mm^i^Sf^ffde-i/M^tii^e 4 o*}gttfl: 

7x-X6 7 0^3>tfi— ^ 1 8 0\zm2>. 7-fntf 

[0 0 3 5] #/^X©/i;^«*J|)tf &fcJ6fc» t! 
-^«i^ailg6 4 0 K»*Ufc^;PX»»»#f«-6 6 0 
T/V^Sffitf-^M©8 0 %*3«tLR6 0 %©^$# 

A;P7.©^it-e#)t'r-5. /t;i/xs^^«rS6 6 oh* 



*. ^&2§6 8 0*^<7)«JETOF*i±fBA;PXSffihf 
-7tft©8 0%<D^t6 0 %<DmjHt<Dffl<Dmffl&\Z 

itm-rz>&5\z-rz. mffiTOFttis^^56tr-A 

l 3 o<d*\z&z rmnftffli fcfcitW*"*. ffcfc 

ISf-Al 3.0©»fffirt&g©#7X#ft©±f3 
8 0 %<D&t 6 0 %©,6£©Fifl£$gj£l$fy]i:. jfeStf 
-A 1 3 OT?«tt^***UII**K:»B>Btt^lH«mt 
©i^te-ST&'S^ST**. A-Dg&3§6 5 Ote 

SJEETOF^x-f 5>*JI/«fi:**U *Cf-f^WI 
Srn>^a-^'f>^7x-X 6 7 0*tn>tfi-^ 1 
8 0 £. 

Co o 3 6] mm& 3 o, tr-i7fii^tas6 40. n 

JU*#tfr3§6 6 0, ^-1JE^II6 8 0, A-D£ 
5 0, *«tUt3>tf3.-^'f >^7x-X6 7 0 

SPCS VS*HM»W*«*ffl8S«T*J*T* 
fit^fflS&B 1 7 0 tejgglf-A 1 3 0 (Dj63t#|S) 

xcD^t>o$#^-r^o mmmx^mmm^ 1 2offl® 

&»m7lHl8S6 1 Ott^iWI£32£U ^©#»& 
© l^p-CK*!^ 1 2 2*<t^2f-AO»)#0(6j# 
ftSrrj:3CT*. uO^iiSti^C^lt, A-D 
^$136 5 0*^3>t:a-M>^7i-X6 7 0 

«/x;i/x^tB^co^^jS© wwsa-r try h * n > tr 

a.-* 1 8 0 \Z&1&?Z>. ViMftiiiM9lBllS6 2 0 

SiJS§6 3 0*J:mB»ffl*?@tt6 i ocs»sn. m 

a*^o^7*#^-r^>. #s"jss 6 3 o immmn?® 

SS6 1 Qfr"&©;fr#»ff*j0¥#©«HrtfcWk*«tft 

3>tfo.-^ 1 8 OICjUS. 
[0 0 3 7] £©**||7**©*fcKtl&***fc^«l 

3>t:a-^ 1 8 oHisa,?^*©^^*^ 

©»@#|S)iig, Aflbfrfilffill, »g#fflaii8j*$K * 
*¥®£Slt&3&lAl©**lfc#S*irr*i 3> 

tfa.— ^ i 8 o\t±B r^ff^FPsij f-^tio'g-e-© 

£3£k*-A 1 3 0©t'C>SI5*^c7)^7S^ofc<DT 
£9, *SEf-A 1 3 0£SiptiLT#-5£:> }gi5:©IK 

Lfc^T, IK&T-fCtt-fSjfegt'-Al 3 0©j§ 

rsj^gi (tUtyttoyffl&Ttfe&mKtt&i 2 2 ©EI 

1 3 0 cD#j§Ki.©&K&«S§SLV>. ■?-© 
f&tt?*T©lft8IMttj£afcK-A 1 3 0'©*ft±EJR 
ff^fFfl*5.cfc^aStr-A 1 3 Oco^Jg^TfJcfcM^ve. 



(8) 10-2135 

4 

[0 0 3 8] 3>fcTa-£ 1 8 0 «£2§§©;ig2«Sg£: 
/W*M©MIR£ifc&»K?©A*3!riai (R^lSj) & 

«kt)»L_<jfi^St, ffill^ffll 1 5© 
««*>60A**iailB»ttjfe3lEi;--A 1 3 0©^^««i: 

6 1 0©ffi;W>i&«££*l3ji£©|Sm-ei£i6-5. 

[0039] ^m$nfciss7©^s^i6]*«ky!!()S^ 
ifi]te««^-©iss7irieHr-5^ii(g*^*.#*7x-7\ 

1 0 5 ±©,££#£1-5. C©38W©-'30l8iii»C«kS 
t> *©«f»fcOl>Tl*£;&nfcj*tt. Crx-AlO 
5 ©&n&Jfc©BlCttlk©&&C&< KgWC-T.-S C t 
rt*T!#*. cnfc^oTSjglg^O^Rg©^^© 

[0 0 4 0] »&7©*£££cfct/££¥g£gBfc# 

<D/vux<D\z-?m%xv7.ttm\z&m.zi±z>. 03, 

04.*J:tX0 5ttfi#3 0 0, 4 0 0*5j;tf5 0 0-5-tt 
^n{CO^T©^7X^*^Scffl3 10, 4 1 0:}3j;tf 
5 1 0 SST. Jtf !>X»*^*tt©«*«[»|R|S[?lta 

3fc3l«i©ra©HfR*«r£Tft*. «a^3i«tftSC^ 
S«t©±EW«©IIWi»a. f-f-. -7x7. 

r»ttjw8«©fc»©«st^©3ie*wttfli!H-a 

— ^ 1 (Optical Particle Sizing for in situ meas 
urements- Part 1) j ; Applied Optics gl 8 (1 
0) : 1 6 3 2 (1 9 7 9), r7— . S?x7- tfUP? 
m r®fi««jg©fc«>©a8[^o**W&fK«-«-|g2 

, Applied Optics 1*1 8 (1 0) : 1 6 4 6 (1 
9 7 9) , £<fctfv-. 3-. gAnn. d. Pbysik ffi, 
3 0 (4) 3 7 7 (1 9 0 8) BNWWtfcBKStlTV* 
•5. m#8l££^7&S£©F4©atlWHflU;i, 
(l) A#©ffl*fM3£g. (2) #«a©»Gl¥flM*- 
(3) l/— tf|li^^©&fi, (4) ®87© 

B»*K££bT£;fr£ha. Turtle, . 3tt 

Sm«4©«ros£«tt«i l^—tffflA^fittt-JgT 

»*. R»BSta©fWt^*ffl^fctt]E»3J:-p"T. «'iMt 
H*©«tt^l^t3te»*iEa{b«t*ttttii[«©»tt 
7(co^T©3(f.!>^#^&ji©llttflir<>7 hS-fr, 

. too4 i] iKe^-fe^ojEb^nBEttawti/fc^aE" 
tr-A©3tauHK:tt#r*. l*u 
*ti4i»ia©fli#et»©*©i5ti©fc'J6ic*»b#*. * 
©iEft* ; En^-r*fc*ic-t>a±©if-A3tiftw^-f 

W^7*-H (*fctt3tttW») tt3teMtaH 1 2 0 rtT? 
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1 1 2^S©^ft£&fflT£.3«fc3K;fc2e-Al 

»»C^"5i, ftiifflgl 2 Ort©l£-Aft&tB:$' , 'f* 
-FOIU Attain U #«a31603tt»k:**3ttttB^ 

*-Hoa*tt«i 1 2 ®f5ti#iitf fcon-ca^-r 
g£©§s&tt^i&«M;:gjrr3. e-Aft&a^;*— 

K©1BAIC*'3V?T, 3>bfi-^ 1 8 0ttk~ tfl 2 
"Ctt. 3>£i-# 1 8 Ottl/— tf 1 2 6*>e©l/- if 

[0 0 4 2] A9X#<1j£gcfil±Tg;*:tt© 13 % (1 
/eO ©£©fig©ffl|®tt£S¥®£Sit&ltt©#|6]i& 
^l:ttt!-A 1 3 0 6><tfttBit£K:«Lfr>£ft£tt 

*tt?#iKfca©ijf»*raT*.& Kcrngmstt^ 

«g*lt©;& 1 3 % (1/eO *"Xfbf-A3t»flE39«fi 
T-f£,£©It&-e&5) „ 3>ta-^i8 0ttl/e 

2 tf- AitS*-?-©«rlBnfWo T^2¥iS ifiit&Afi 

©*ifr?©au*0jfc#s*jrra. as i i 

5 £0 3 ££#0 4 K-ttt-^n* Lfcf^l 3 0 0 £<fctf 
4 0 0©WH«tt^A0'bat»aKT*9J-3fc«tt^K: 
eB-r-5*i»©^'>X»^S:tt5 1 0<£*-T5^5 
0 0 £tk-3\ 

CO 0 4 3] ^©HJfi^JSr#MLT^©^HJS±{^ 



m ^©<ffiHfBm©*fesj©i6i8^ s j&&-rs n t& < n 

[0®©ffl¥ftira] 

[01] c:©^K©-o©^lS0ij^«bsiSttB»^-fe. 

*U-©*l&ia. 

[0 2] £0»W©fc3-:3©*]HMlcJ:*JII4fc««tt 
[0 3] 01*«ttX02tC^LfcJ;3^Si^ir>-b-© 

£aigt-5f&&?©^rr53#©&aft 

[04] 01fc«fct/02K*Lfcck5&^& : p-tr>1f-© 

$m«© * ^ aa-r ^ 3&&T©^f£-f -s mnowizLyt 

[05] 01*±tf02K;*L£ e fc5&l&&^-fe>-tJ-© 

$i£#«©*£aa^asK&^©»/£rsa#©fraL7fc 
©&g©&#ffl^fc£*-r^ 

[0 6 ] 0 1 S£tt0 2 ©fSfitfp-fe >iJ-©fc«>©«^|5J 



*£tf-A 
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